Mitochondrial toxicity of nucleoside analogues in primary human lymphocytes.
To evaluate if nucleoside analogue reverse transcriptase inhibitors (NRTIs) and polymerase-gamma inhibitors deplete mitochondrial DNA (mtDNA) in cultured primary lymphocytes and if such depletion might be associated with functional defects. Primary peripheral blood CD4 and CD8 lymphocytes were purified from six healthy humans (three male and three female), stimulated mitotically (CD3/CD28) and cultured for 10 days in the presence or absence of NRTIs. Lymphocyte proliferation, mtDNA content, the expression of mtDNA-encoded cytochrome c-oxidase II (COXII) and lactate production were assessed. In CD4 lymphocytes, 10-day exposure to zalcitabine (1.77 microM), didanosine (118 microM) and stavudine (361 microM) induced a time-dependent decline of mtDNA. Compared with controls, residual mtDNA levels were 25%, 21% and 40%, respectively. COXII was reduced to 55%, 35% and 70% of control values. Lactic acid production was increased (by 214%, 294% and 175%, respectively). At day 10, lymphocyte counts were reduced (to 60%, 51%, and 41%, respectively). Zidovudine (71 microM) also reduced lymphocyte counts to 34% and increased lactic acid production by 170%, but did not induce mtDNA and COXII depletion. All these changes were highly significant. Lower NRTI concentrations (0.177 microM of zalcitabine, 11.8 microM of didanosine, 3.6 microM of stavudine and 7.1 microM of zidovudine) had effects at the border of significance. Similar observations were made in CD8 lymphocytes. In human lymphocytes, zalcitabine, didanosine and stavudine induce dose- and time-dependent mtDNA depletion, which is associated with decreased cell proliferation and increased lactate production. Zidovudine impairs lymphocyte division without inducing mtDNA depletion.